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Abstract of JP1 1 274644 

PROBLEM TO BE SOLVED: To lower the 
working voltage while preventing deterioration 
of characteristics by providing at least one 
clad layer with a lean impurity region and an 
Impurity added layer and arranging the lean 
impurity region on the side close to an active 
layer. 

SOLUTION: A multiple quantum well active 
layer 105 comprises three AIGaAs quantum 
well active layers 120 and two AIGaAs 
quantum barrier layers (barrier layers) 12f 
being grown such that the barrier layer 121 is 
sandwiched by the quantum well active layers 
120. A first optical guide layer 104 is formed 
by growing an impurity added layer and an 
impurity unadded layer from the n-type first 
clad layer 103 side. A second optical guide 
layer 106 Is formed by growing an impurity 
unadded layer and an impurity added layer 
from the active layer 105 side. This structure 
can reduce working voltage, working current 
and element resistance. 
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^te>^^Tl^S« ci©ij >yi^;^ b^'f roMiPJlSrafeiitr 
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K-/i> h Zn. ';-^?SJgl X 1 0"°cm-=') . p 
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mmii. m 4 izm-rj^o 1 2 x 1 0 c m-=a±tci5^ 

[0 0 6 9] ^Z^ptf-r K» 1 0 6 CD:^^ 

Stt^ EI3fCn^^iotC4x 1 0^^cm-^lil±{CaS^^ 

V^. {aL> ^2^;«r-Y Kill 0 Q(D^^'^)^mMii^iK'§ 
■t^^t.m2^13^ Ymi 0 6 t:fettS««KteAS?}*stt 

■t(DX\ m2%ii-i 1 0 6 (D^\ u "vmmi. 1 . 2 

X 1 0^°cm-^tAT{c|S:S-r.S®*sS*UVAo 
[0 0 7 0] c: :iT-, 9tiJ^ K« l 0 4 . . l O 6 (D^m 

;^ 'J UT i'^AAJX A-XCff 

J¥^, 0nmJilTtiS^^SO*sM*UV^„ {a 

[0 0 7 1] ^ ^mmmtnmmt^m^^'pmm 
mx ^'mmmfmm^\iz s ©-e «tsii^s<feissj 

■^"-5 3 -?-©^g:^x rSttW-^w^-v U •V'?iA*• 

;^A-X^^^fa-hAST•g■5©TN ft#«ms^e.{c{g 
M-r5cJ;*sT'S?.o :i©^»e^>^'ra?g««^©iP«^*'{i 
3 niny,± 1 0 nmJiJ,TT-$>-5©*WS bV>o CCfgH 

MM{c^*6i^A5tet!frs©&«®fc:l55<-ci;A5T-g. ^ 

[0 0 7 2] (mmw^m 2 ) *^jfi?F^^ 2 t- it. %f5-( 
[ 0 0 7 3 ] H 5 itrnmam 2 ©*^fl:^-if ^^©w 

[0 0 7 4] :ia:>^m»\y-'^^=f-^. n-- G a A s a 
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WL2 0 l±fc:n-Gao. sino. 5P/N*^:^7TJi2 0 2. 
n- (Alo. rGao. 3) o. 6 1 no. bP^ 1 ^ 5 >y KJi 2 
0 3> (Alo.^Gao.a) o.el Ho.bP^ l^:tf'f KS 

2 0 4. y > Y-y^mm.^^pm^m 205. (a 1 

o.rGao.3) 0.5I no.5P^2^;y'r KJi2 0 6RV^V 

^yi^y^h^^y2o Q^-^^t^^m^hi^-r?,!?- (a 

lo.rGao.3) 0.5I no.5PI|2^^<7 Kji2 0 7*5^ 
JIJi^fiK^nTVNSo p-m2^^y K«2 0 7©';^yi? 
;^ h^-Y7°2 0 9a5:9-©±{c:ap-Gao. si no. bP^ 
10 -\'>y7*Ji2 0 8 Asjf^fiE$n-tV-.?)o C©'; h^'f 
7*2 0 9 ®^{H!lSa»jitf i 0 C p 2 ^ «.y 2 
0 7©5page±{rn-GaAsSJt3tfflbiI«)Ji2 1 0 
*5^{t^nTV^5„ ^©±fC^^>i'r«2 0 ssy^ssK 
^BBb^«)J12 1 0©±{ct.feo-rpS«1^2 1 2*^18; 

. {te>ti> a:K2 0 i©4^2itfli;;ifiKS®iis?*«ii©®{c(i 

naS8i2 1 l*sS^t6>^^TV^So 

[0 0 7 5] c:©ii^.ag^U— if^?^tt. 0iJ;^«JWT®J; 
•5 bT#S-r S C i; A^T- g S . 

[0 0 7 6] *■r^ n-GaAsa«2 0 litrMOC 
20 VD5*CJ;i9, n-Gao.el no.6P-'^>J'7 7J12 0 
2. n- (A lo. 7Gao. 3) o.b I no. sPIg 1 K 
ji2 0 3 (JIJPI. 5//m) , (A lo. yGao. 3) o. s 

ino.BP^2^fc:if-r KJi2 0 4. y>h'-r^«s?^ 

#PSttil2 0 5, (A lo. 7Gao. 3) o. si no. ePIg 
2^:*r'l' Kg 2 0 6. p- (Alo. ^Gao. 3) o. sin 
o. BP^2i'^<.y KS2 0 7 (Sffl. 5/zm)StKp 
-Gao. el no. 6P^-^5'7'Jg2 0 8 (SJ90. 3/z 

m) $rf£:^f -So 

[0 0 7 7] CI d-r-. #a«^#PSttJl 2 0 5 (i, 0 
30 6 CS^-f j;^ 3Jl©Gao. Blno.sPfi?^#^J12 
2 0 (SJPO. 0 0 8/im) i:2Ji© (Alo.sG 
ao. 5) o. bI no. 6P/N*U-^J12 2 1 (ilffO. 005 
/zm) i;4#fia?#pji2 2 0TVN-';^S2 2 1 
trJ: a t^^S^-B-fc. ^ bT. H 1 ^^tf'f KJi 2 0 4 

n-^ 1 <!7 ^ >y K« 2 0 3ail*»6^*«'^mAa« (® 
PO. 015zzm. b--^^>hSi. ^^V^n&lx 
10"cm-^) t^ilifi^^^^iDjg (JiiPO. 0 2//m) 
iiSSKft^-B-fcc ^2?fc:^f-r KJi2 0 6tt. rS 

tail 2 0 5^iIA^e>^)^i^#^^3!inJi (Jiff 0 . 0 2 //m) 
40 il^^iet)^;!)DJl (BffO. 015/zm. K— ^^>hZ 
n. dr^ iJirvaKl X 1 O^^cm-^) i:Srfie:S^-B-fco 
[0 0 7 8] ±t3M GOV Dfig«if"©fHt®MSK (i©^ 

fSfiiSjg) tt5 0 o-c~7 0 o-cT-afef). :inizt.y)m 

b*«2 0 4 St>*ll 2^^**1' KI12 0 ST-tt^^ 
ife®ADJi-!P?>^Mi^#miDji'x©^Mii)ll£ticA^SC 
?S14S©3eM©>'^> K<S^^ T^7Att[a6K:S^t-J;o«: 

[0 0 7 9] IP*., m^t^ii-i Ym2 0 4ttn-^ 1 ^ 

^ >y h-ji 2 0 zmis^^^mmmiim^.2 3 0 (Sipo . 

50 0 1 /fm) fc^$ifiiK)4'H?i««^2 3 1 (JiiPO. 0 1 
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5xim) t:TMi^#iI>«^2 3 2 (JfiPO. 0 1 ^m) 

^ ^ >;/ Ks 2 0 im±i^^^mmmiimi$,2 4 0 mm 

0. 01 /^m) i:^i^ii)(f'P^?aKffi^2 4 1 (flffO. 
0 1 5 Am) i:^*6^aK#^«ieiKl#ii>«d^2 4 2 (Ji 
iPO. 0 1/j.m) t^e^Ts *a»#:ilCD^ 

[OOSOlifet. p-^2^^^y KJI2 0 7St>-^i' 
'>7'H2 0 8^ai>y^>^U p-112^'^-;; KJi2 0 

><5'Sj?it$-a-rji5/zmOU ^yi^^ h^-f 7*2 0 9 

[0 0 8 1] ^V>T> MOCVDS{cj;t) U 
i':7'2 0 9cDp^{||^S»iitr<t5{c:n-GaAsm?K 
7tefflbji»S2 10 (JiPl. 2 Am) $fie:R-rSo 

[0 0 8 2] mmz. m^mmRnmR 2 0 1 (D^m±\z. 

*'<?pMSffi2 1 2SOfnMail2 1 1 Sf^m-TSo C 

0 0 Ami: ^^^o:>%\hMm<D^mit.m.mm-^ 5 0 

[0 0 8 3] ci®J:a tbT»6n5*||Ji?i$^2®4i 

M2 0 AJ^nm2%ii^ KJi2 0 6 ©«SiJ^*I*sfi^# 
pS 2 2 0 (Dmu^mi. K>^^<. U ^Jl 2 2 1 ®^ 
©J^fM<t^3'J^^<aS;^$^^TV^5o -mvi. Al^-^tr 

ij^a»#;S® A 1 ^g^Jt t^^lJ^ilBttlt^jOiSta^fCg. « CD 
T% lllTie:^?^ K«2 0 4ZiIi^^2^:«f^' KJ12 0 6® 
AljgMlt (x = 0. 3) S^Sa^^PrSita 2 0 5 
®a^^#F»2 2 0©AlSilJt (x=0) J; 
<. /^-•Ji?'Ji2 2 lOAljgB^it (x=0. 5) J;!3/jN 

J^OA lffij|a:§ifc«<S9'>$ <K^1-SC t*ST-§^. 

[0 0 8 4] $e>{c. ^mmmmws^io^'&m^(D^ 

■f^mflE ^fSM-r i> ^ i: T* 1 5 , 
[0 0 8 5] -fb^^^J^f^BC^^iJ^tSiia^ 

©s*f**5ia<;&-DT7te®raba»AsiiADu ia<it«M 

©fgj^^ in S Cl h AST- ^ -2, o 
[0.0 8 6] *lQS?&^2®itia*«iU— 1f«^C)!tbT 
nM«@2 1 1 i;pMSM2 1 2 i:©F^(c|li:^riaiSffi<£ 
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mUX^tzm^s MS-tSL^O. 6 5 Am. M<it«M3 0m 
A. l;»it-:)fetilij#tt©;^n— r^&^o. SW/AS^f 
^tli:t;3mWr-«;f-^^-B-;fei:§©«^4ttt{iv 
3 5mA, Ii;#«ffi2 VT-afeS, cntC^**UTs :)fc:<?'r 

*s2. 3V{3±f;>^b> FS©^^(CT$i6ife(S^jD 

\'mtp-^m'&m^(Q^mm^wxi j: 5 o m 

AST-Ji;«c-rs, ci©j:-5{c. *|ISEfl$^2-e{ii!;f^« 

[0 0 8 7] (ussffj,^ 3 ) ^mmwi^m 3 x- ^^-r 

< b. ^i|ifii^*^i>«:^©5^$lJ^*i:&^Mt;S*0«:^©^ 

[0 0 8 8] :i(D^mi^u-ifm'?-ic^^^x. ^mi^i' 

~vm^<DmMiim 5 k:^ bfciisE)K^2 tmmx-$> 

-So 

20 [0 0 8 91 ^bTs *IIS6?i5li3T-4)j|JKB«2i:|sI 
^ffifi!c*ct3©mMM(cJ;t)^l^^f>f fra2 0 4 

F ^J^-f T^^^ A ttm 7 {C <t 3 Jfe © (3 5 o 

[0 0 9 0] En*.. mit^:iJ^ h'm2 0 4lin-mi^ 

^ K B 2 0 3 fj*^ e, ^m^minm^ 250 (mj? 0 . 

01 Am) i:^$i6#l4'P^?iJS«i^2 5 1 (SJPO. Ol' 
5Am) t^nm^'Pmi^2 5 2 (mmO. OlAm) 
ttC^A^nSo — ^2^>tf^ KJ12 0 6{ip-^2 
30 ^ ^ «y Kg 2 0 7<B!lA^ e,^fMii)^An'S:®2 6 0 (Mm 
0. OlAm) i:^M«^tfra?SK«^2 6 1 (gjpO. 

0 1 5 Am) t^m^mmi^^m,m^ii>m^2 6 2 (ji 

mo. OlAm) tlz-$i-i}^ti?>o Z<Dj:olZ^mP^m(D 

^^sZM'txDmmMiz J; -D x^m^^tumMt^Hi^fp 

[0 0 9 1] iCT% *^?I5,«3T-tt. mi^iS-f F 
» 2 0 4 ©^M^i^iD^J^ 2 5 0 RVm 2 ^if-f K Ji 2 

0 6©:T^*i6J^^iD«j^2 6 0©Al^gSitS0. 2X«i 
40 0. 3 b. ^aa^ #PSttJl 2 0 5 ©a?#p» 2 

20©AlSftlt (x=0) J:!5;*;t<. 7n-';-\^J122 
l©AlSSit (x=0. 5) J;^)'J^$<iS^1-§, o 
l2|7(CS^bfcj;a{C^l3fc?tfd' KS2 0 4©^l|ii6 
mmiumW. 2 5 0 St>'^ 2 ^piJ-f K JI 2 0 6 ©^Sfitl^ 
ialM^2 6 0 ®«®J^B?&a^#P» 2 2 0 ®«$ij^ti 

1 t) < , n >; -^Jg 2 2 1 (Dmmmm^ 5 /JN$ < ^« 
■r ?. o -::^s m 1 5fe;«?'f KM 2 0 4 <D^m<^^'PmM 2 
5 2 :St>'^ 2 ^^'^ FJg 2 0 6 (DTU^^'Prnm 2 6 2 
®Al?MftJt (x=0. 5) {i^l^;<f'f KJ12 0 4® 

50 ^mmmmmM 250 Rzrm 2 ^^sr^ 2 6 e ®^)iiiB 



IS 

^mmmm2 6 o(DAimmit {x = o. 2x^0. 

icm 1 K Ji 2 0 4 (D:^^m^{pmm 2 5 2 RV^m 

2^^^ Kii 2 0 6 <D^nmf^'pmn2 e 2 . 
1 ^fc:tr'f K ii 2 0 4 (D^miUdmmmm 250 st>*^ 

2^:«r'1' 2 0 6 O^M^^JlDffl:^2 6 0 ©^^O^^e 
|ifi<^^ADffi^© A 1 rg^it ^r^JEfl^^ 2 i t) ^ 'J^ 

[0 0 9 2] d CIT-. < i: t)^|ifit)®iD^^ 2 5 

0 . 2 6 0 ©^®j^*iASfi^#p js 2 2 0 (Dmm^m j: 

s AU-\'»2 2 l.®^$iJ=^tl<t>)/>^<iS^^ 
^^T^^^^« J; < ^ ^Mi^*M?SJS«^ 2 5 1. 2 6 1® 

2 5 2. 2 6 2 iilHlb^^iJ^IMtCbT*) j;<. 08{C^ 
-r<fc-5lC7Fi^ig5^AP«^2 5 0. 2 6 0 i:|B]l:«fiJ^ti 

:^®ff P^C^iJ^tit UTt) J:V>o 

[0 0 9 3] 1^. ±nimmMm 2 ru3 x-n^i^tzA 1 g 

a I n P ?^mnxttA 1 G a A s m^UVlit^T^niSa 

js^o^MtmsmsfgM-r 2. CI i: AST § s *%Bj 
-r s c i: ii^mi^^^X' h 5 . 
[0 09 4] {mtmm 4 ) 4 X ti^^^^ 

[0 0 9 5] m9itmmm4(D^mi^iy-'^fm^(Dm 
mmxS)^o . 30 

[0 0 9 6] cio^«st**:u— tf^^tt. it^T-rra^ 

3 0 l±tc:GaN>'N-'>7rli3 0 2SU^n-GaN» 1 

5/ F» 3 0 3 . J> }'-ym-&^^P ( S QW : 
Single Quantum We 1 1 ) tSttS 3 0 
5. Alo.aGao.sN^B^^^;; K®3 0 5St;fp-G 
aN3>^^7 Mi3 0 6#^MBB£$tVTl^2)o n-^ 
l^^-;/ h-«3 0 3s S14J13 0 4. ^2i'5'>> h-J13 . 
0 52tlF=i>^<^ hS3 0 6{4n-||l^'7>;/ K«3 0 
3S:— a5SttS$-a-fc;^1?-:x b^-f 7*3 1 3 tJI^fig^ix-r 
V^S„ ^LTs n-^l^^-;/ KJi3 0 3©Bttlg|5±}C 40 
{±nM««l3 2 OASffjfig^tU =i ^^J' ^ hJl 3 0 6 ±lc 
(ipS«SI3 2 Itffl^^^ntVNS, 
[0 0 9 7] i V—!fSS?fis «?iJ;t{ftJLTOJ; 

[0 0 9 8] *-r> ■y-7 7"f za*I3 0 l±iCMOC V 
D?Sti»)GaNA>;/7r«3 0 2 (gffO. 05>£z 
m) . n-GaN^ 1 KJ13 0 3 (jgJP3//m. 

F-^1>hSi. :5r^';-V?iJg5 X 1 O^^cm-^) . y 
> K-7-#-S^#PrS14Ji3 0 4, Alo.zGao.sN 
^2^'^<;' Kg3 0 5Sy^p-GaN3>^J'^ be3 0 50 
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6 (mmO. 2 jura. K-^^>hMg. ^^*}^'mS^5 
X 1 O^^cm-^) 

[0 0 9 9] ^ #-:a^#PrS14Jl 3 0 5 tt. # 
e©Gao. 2lno.8PS?#FJi (JiJPO. 0 0 3/i 

m) ^VX. ^2^^>y Kil3 0 5{i. 

rStte 3 0 4 iPJi A^ ^,Wit)^N«JD» mmO. 0 3m 
m) i:^$ifiiiJ^iali (MiPO. 0 7//m. K— ^^>hM 
=^r^';-\'mK5 X 1 O^cm-'') i: 

[0 10 0] ±mMocvD^M^(Dmmmmm mm 
^MW^m) fi 9 0 0 ■■c~ 1 1 0 0 °CT-fe y). cntc i 

^ 2 ^ ^ Kil 3 0 5 T-{±^l4tl«iP)iA^ e.^Mii3#^ 

tQm-^<^^mmmwLifim^*). «i4»3 o 4ffisA^^,^*i6 

2^5&'j>fi:^3 1 0 (jilpo. oi>um) t^um'^mm 

«ffl:^3 1 1 (SmO. 0 4/zm) fc:=FfAt;^^JDM:^3 
12 (SJPO. 0 5/zm) tlz-^tf^ix^o tifeoT. 

>3; -fe ;^ T-f^^^ fi S o 

[0101] ^ffiK:P3fl$^*®^i^;^ V^:^^-^ 

^fl^S^b. n-^1 Ka3 0 3®^fcBgP±St>':3 

V^J'^ h/i3 0 6±K:#'£?nS««i3 2 OStJ^pM«fii 
3 2 1 ^Ji^mr^o 

[0 10 2] Cl®i-5}CbTf#?>nS*jlSEJ^^4©^ 
^^•'f;^--K^^tt. ^m,^^'i>mm3 1 0*spM<5'^ 

M^^ (Mg) ©tSttJi'v©ffit!cS^S!ifi!^*'>ffi«T-^JfflI 

(D^m^i^'pmm(Dm^ ^mmi-^^i^X'n&<DmM<b 

[0 10 3] *^}g^4©^:)fc^'f;r-h-«?lC^b 
■rnSSfii3 2 OtvMmmZ 2 1 i:©ffl{cJlM*lpI«E 
SepADbfe^^. m^^^O. 4 5^m. lM^Si^5 0 
mA. I&^^«JE4. 5VA5?#e>tlfcc b*^*). M«>f® 
^2^'^>v K«*^e>rS14Jl'v©^$iE^K;t!c^W$'JT-tS 

<DX. m^<i^^(D'^it%m±-t^^tifiX"^^« :ztiiz 

^b5. ^©iac. *IIBfgJB^4fJii&#mffi5£ti;*c 
■r 5 i: < b Bj5 Jt-r S i: 1 5 o 
[0 10 4] >5::fes b;t I nGaN^*t 

iN-T-tt. Al GaAsJS^l^JN-^A IGa I nPJ^#J|st© 

J6KSMK6 0 0 '0-7 0 o'c^&-^xm^mmifii 0 0 

0-C± 1 0 0•C^:lgV^fe«)K:^SI6iiIlfi»®«^V^AS^g 
j;or. ^^-v b'iiA^e>fSSii^®^Mtll£t!c^fi 



17 

[0105] {mmmm 5 ) :iRmmmm 5 T-ti, ps^ 

S: iStt fc^^J {c-:? V ^ T iSiH^-r ^ o 

[0 10 6] mi o^mtmm5(D^mi^iy—iffK=?'(D 

[0 10 7] Cl©^aSEf*:l/— tf«^{i. t^-^r-f T*1g 
4 0 l±iCGaN>'t->7y'J14 0 2SU;GaN||l 
^y 4 0 3 . y > K-r#-g?#pSSJg 4 0 4 ^ 
Alo. 2Gao.8N^2^^>;/ KS4 0 SSU^p-GaN 
3><5'^ hJ14 0 6*s^Jiff$J5g$?^TV^So n-^l^ 
^ b-il 4 0 3 . «ttJi 404, m2^'y^y YMAQ b 
SVn^^^ h»4 0 6{i«l KB4 0 3 ^-gp 

LTs ^l^^^-;' KJ14 0 3®mtBgl5±(r{inMS®4 
2 0tWir^^n. zi>^'<> hJg4 0 6±(c{ipM«M4 

2 lAsj^fiK^n-rv^s. 

[0 10 8] c©*»i$:i^— tffg^^H:, «?iJ^tiJStTO J: 

[0 10 9] ^-fx 1t7T'fT»«4 0 1±(CM0CV 
D^{c:i!3 GaN>'t^y7TJ14 0 2 (Jl/PO. 05/£ 
m) . GaN^l<?^>v Fji4 0 3v y>K-r#-« 
^#PS14P4 0 4. Alo.2Gao.8N^2<>^>> KJi 
4 0 5SUfp-GaNrJ>^J'^>»4 0 6 (»»0. 2 
//m, K->'^>bMg. :^r^';-¥fiS5 X 1 0"c 

[0 110] CIC-Cn ^-»^#P«14J14 0 5{i, # 
jl®Gao.2lno.8PM?#^S (@J¥0. 0 0 3 /z 

m) -^m^-^^fzo ^UTs ail ^7 >;/ Kii4 0 3{ix 

rstsii 4 0 4:m*'^^mmmi}m mmo. ozp. 

m) h^ymmm (SiP2. 9 7/zm, >'i>hS 
i. :^r-vU-V?aK5 X 1 0"cm-=) i:*figft^#feo 

^UT. Il2^^>;' Fg4 0 5a, rg^Sil 4 0 4ffi!lA^& 

^mmmiim (sjpo. 0 5/zm) ii^^^^ioii 

(JIJPO. 0 5/zm, b*— /-iVhMg, ^i'U-Vitas 
X 1 0"cm-') t^figft^-a-feo 
[0 111] ±l3MOCVDJ5K:^cf®m®M?aS (i^^ 

mAum.) {±9 0 0 ''c~ 1 1 o o-c-nS) ^ifiiznK) 
m^'pmm^io immo. 01 /^m) }^i^mm^mm 

«ffl^4 1 1 mmO. 0 2/im) i:^»ei^^iPM^4 
12 (MW-2. 9 7//m) tt^A^tlSo ^2<> 
V >y K« 4 0 5 -TiitPf^m^WMMii'^^WSO^^WiViM^ 

(D^mmiShWt^m^ . sftjf 4 0 4 flj*^ 
«^4i3 (Sffo. 02 Am) h^w>^^mms.mM 

A 14: immO. 0 4/im) i:^Wi^^iO«J^4 1 5 
(SffO. 0 4/im) tlC^A^nSo m-oX. *^f*JI 
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[0 112] a:s/5^><y^fToTmi^^>J/ K 

Ji3 0 S^-gPSm^-B-, ^0®t±ig|5±:5tFn>^i7 h 
/■4 0 6±C§^nM«@4 2 0&VpSS^4 2 1 ^ 

[0 113] ^0<fc^{C, 2(i:^JI53!l5®^^<J^^':j-- 

[0 114] ^mmmm5(Dmtft^-i:t-vmT-izMi. 

Xn.mmM4: 2 0iipS«14 2 1 i:©Ktc:jii^|RiSffi 
*EPAQbfc«-&, ^^fciSftO. 4 5/:m^ W3i¥mm.5 0 
mA. t&#SJE4. SVASft^nfco 
[0 115] *4b\ *^B^tt±ISIIS£ff^^tKS^$ti5 

20 ffiJt-^gJP) ^&Jl®JgP^Aligffiii:, H->'t>h« 

[0 116] J5£SffiK:rDV>Ttt> MO C VDi£{Cfige>tl 
■fx MBE ffi, LPE (Mffi^ 

l^^^i^-) MOMBES. ALE (®?iia^l^<5' 

tsctciijjfjfigbfeAs, mzi^m{^m(Dm.M^n-:>xi>ii 
30 (DmAus.^r^&m(Dm.^WLmizit^xm 5 o '•c~ 2 o 

[0 117] ^^iZ^ ±a>bfciil^i©ffe©«3(SHS$«V> 

[0 118] 

{c(±s ^^^y h'm^it^:if-< YMizmifihtifz^n^^ 

©ii;^?fc«i^JbT^^^1405&fbSB&¥. {a«tt©iSVN 

T-g. $e,{c, ^;!/^ KSii^i'^u/ KMi:©ra©l!£iSc« 
iiL^mmt?>^tifiX'^^<DX\ lMt«ffiS®j«-r5C 

[0 119] *^BJ©»35iB4CJ;^»^lC{±. ±13^ 

n^^'pmmz^mmifimwi.t^(D^m^^x\ m^(Dm ' 

50 [0 1 2 0] ^{C, *^B^©it«IH5tct5«^{Ctt. 
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5. 

[0 12 1] *^0^®if*ia6:5T>-f»*iI7{c J;?.®-^ 

[0122] *^B^®tS5)?^ 8 i ±13^ 
in^i:^tC^St2.^f|i5^©dr^ UTiiS© l/SIJ^TlCl- 
[0 12 3] *«^Off«Ja9{CJ:;5«-&tC{i. ±IBT 
m^^'PmM<Dm?)-^ 3 nmli;l± 1 0 nmWTC-rS C 

CiSil^-r 5 t AST- # 5 o 
[0124] *^?e®it^:a 1 0 C J:S«-&l;i{±> ±13 20 

[0125] *^B^©if5t<:« 1 1 C J;5«-^{c:(±. ±83 

*^istt{c^-r5«ijwtt?£[ai±$-B-"ctajt^s!5^ 

|p]±$-y:.5ii:A5-egS« 
[0 12 6] *^0^®W5R«1 2{C«tS»-&{C{i. ±13 30 
^»6i^4'fflaS«^OJP*'t: 3 nmti± 1 0 nmJJiTC 

[0 12 7] 2^^H^©if 5t<il 1 3tcJ:5«-&{c{±. ±13 

[0128] ^mmcom^m 1 4 

*$e>fc:rsi±^-a-sc:i:#-ets. 50 
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[0 12 9] *^0^O»*JS1 5tiSS^t{i. ^{C 
^mmmWL-ifim^i !3^l^AlGaInP mMUXlt I n 

[0 13 0] *^B^©lf*iai 6tct2.«-&t{i. ilgffi 

[0 13 1] *^B^®if5Rjai nz^^m^icits ±13 

[Ell] ^JEJ&®lo*#i*l/— tf«^®«sKS^T»f 

[0 2] mmmmi(D^m*.i'^^$^^tz^ijr:hm^m 
[03] mmmmi<D^mi.\y—^m^icisi-f^^2^ 
[114] mmmrnKD^^mt^u-v-m^i^^iiif^mi^ 

mmx-^^o 

[06] mmm2<D^m»\^-'\f$^'Pizinir:s>m^m 

[0 7] ^Sfiff^^3®4^a»#b-1f|g^^{C43«ti>m<4JB 
[0 8] ^Jg^3®fh®*^b-if?R?{cj3ltS?S 

[0 9] mmmm^a^m^y-^^-vm^cDm^^^^-r 

[010] 3ISf0i^,«5O^3fc^J^'f:a--HSSi?®^fie^fen^ 

•rm®mx'$>?>o 

[011] tife^O^aift:^— tf^?tC*{t-5S14Jii£fil 

101. 201. 301. 401 

1 0 2. 2 0 2. 3 0 2. 40 2 /^y7Tm 

1 0 3. 2 0 3. 3 0 3^ 40 3 mi^^>^KJS 
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1 0 4. 2 0 4 mi^:ff-f rm 

105. 205. 304. 404 M?#p«tt Ji 

1 0 6. 2 0 6 mz^a-f Kil 

1 0 7. 2 0 7. 3 0 5. 40 5 ^2i'5^j/Kji 

108 :j^^y^>^:^hyyn 

109 m3^^^y]'m 

1 1 0. 2 0 8 ^Jr^^yT-Ji 

111. 2 10 m^^mi^j^^ibm 

1 1 2 mmm±m ■ 

I 1 3 ¥SYbil 

II 4. 30 6. 406 ziyi^^ YM 
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1 5 0. 2 1 2. 3 2 1. 42 1 pMm«i 

15 1. 21 1. 320. 420 nMSfiS 
1 2 0. 2 2 0 fi?#PJl . 
12 1. 2 2 1 J^^)^m 

1 3 0. 1 4 0. 2 3 0. 24 0. 2 5 0. 2 6 0. 

12. 4 12. 4 1 b^w^mmmm 

131. 141. 231. 241. 251. 261. 

11. 4 11. 4 1 A.^m.m^fsmm.mM 

1 3 2. 1 4 2. 2 3 2. 24 2. 2 5 2. 2 6 2. 
10. 410. 413 yf-wsm^n. 
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